Introduction: By generating virtual dissections of different white matter tracts for each individual, diffusion magnetic resonance imaging (MRI) tractography methods have developed into a useful set of techniques for the in vivo investigation of white matter connectivity in the human brain. [4][5][6] Unfortunately, despite the benefits of this approach, the intricate personalized tract dissections are typically collapsed down into single numeric summaries for statistical analyses. This standard processing step ignores the potentially rich anatomical variation in diffusion imaging metrics along the tracts (see the color variation in Fig. 1C,D) , and yields only a single mean DTI metric and variance estimate for each tract in each subject (see the red "collapsed estimate" in Fig. 3 ). This discounts potentially important details in brain mapping studies of development and aging, and reduces power to detect group differences within patient populations. Focal abnormalities may be averaged out across the whole tract, and the residual variance estimates may be inflated by ignoring local variance at specific locations along the tract. Methods: To allow better localization of results from tractography studies, there is a small but growing interest in analyzing diffusion imaging parameters with greater within-tract detail.
nonlinear and mixed-effects models, and permutation-based methods to control for the increased number of comparisons, 6) generate automated data-rich statistical graphics (Fig. 3, Fig. 4 ), and 7) project the statistical results (p-values and effect sizes) back onto a representative subject average tract geometry for visualization (Fig.  1E, Fig. 5 ). To illustrate the utility of this approach we show: 1) An example single-subject analysis of the corticospinal tract, clearly revealing the along-tract variations and improved variance estimates (Fig. 3) , and 2) A preliminary group comparison of individuals with fetal alcohol spectrum disorders (FASDs) and controls bilaterally along the arcuate fasciculus (AF) and inferior longitudinal fasciculus (ILF), which shows the improved ability of these methods to detect localized differences within tracts, and highlights the potential to develop a new generation of along-tract atlases (Fig. 4, Fig. 5) . Results: • Even upon simple inspection, the corticospinal tract exhibits striking variability in diffusion imaging indices along its course from below the brainstem to the primary motor cortex -with the largest proportion of this variance existing along the longitudinal axis of the tract (Fig. 1C) . In a representative young adult subject, the traditional tract-averaged FA estimate for this tract was 0.58 ± 0.13 (SD) (red point-spread estimate in Fig. 3 ). As expected, the along-tract methods demonstrated that FA varies around this collapsed estimate, and additionally returned tighter variance estimates (e.g., in the area of highest fiber coherence, the cross-sectional variability in FA was cut by a factor of approximately 4 compared to the tract-averaged variance).
• Along-tract analysis of FA between typicallydeveloping controls (n=11, age=13.2±3.1 years, 5 female) and individuals with FASDs (n=9, age=13.8±2.6 years, 4 female) failed to reveal any significant overall differences in FA between groups (analogous to the traditional tractography analysis test for changes in tract-averaged mean FA), but did reveal a significant position:group interaction (F 29,522 =2.49, p=3.67e-5) in the left inferior longitudinal fasciculus (L ILF) where the FASD group was found to have lower FA than the control group (see bottom left panel in Fig. 4 and the corresponding visualization in Fig. 5) . This highlights the advantages of modeling diffusion indices along tracts, as the effect is rather localized to only a portion of the entire tract. Although this effect region might still be able to generate a significant tract-averaged finding with enough subjects, it could easily be missed if the study were not sufficiently powered, or if there were intermingled effects in the opposite direction. In addition to providing increased sensitivity to certain types of effects, these methods provide better ability to localize effects. This allows one to compare the tractography results to other studies that used a voxelwise approach. In this context, the along-tract methods can act as a link between previous studies that have used either method, but allow for a higher level of corroboration between these diverse sets of data. Conclusions: It is clear by inspection of tractography dissections that there are prominent variations in scalar diffusion imaging metrics (like FA) within the major white matter tracts in the human brain. However, despite promising advances in analysis methodologies, most diffusion tractography analyses still rely on a whole-tract-averaged approach for analyzing differences in these scalar metrics. Here, we have shown that by implementing a relatively simple along-tract analysis workflow, one can reveal a much richer data landscape than is typically used in traditional tractography methods, and can improve a wide range of connectivity analyses. References: 1. Corouge I., et al., 2006. 
